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Summary

Chronic limb-threatening ischemia represents the final stage of atherosclerosis and is often associated with significant
cardiovascular morbidity leading to high mortality. The hybrid approach combines surgical and endovascular techniques to
achieve maximal revascularization of multilevel atherosclerotic lesions in the lower limb, with a shorter procedure time and less
trauma compared to the classical method. It is also expected to reduce the length of hospital stay.

The aim of the study is to analyze the relationship between the hybrid approach and the length of stay in the intensive care
unit (ICU) compared to the classical vascular surgical approach in patients with chronic limb-threatening ischemia, multilevel
atherosclerosis and high anesthesiological risk. Another endpoint is to compare the total ventilation time in the two groups.

Material and methods. The study compares ICU length of stay and total mechanical ventilation time between two groups —
a prospective group (n=48) of patients treated with hybrid revascularization and a control group (n=50) treated with classical
vascular revascularization. Patients included had multi-level atherosclerotic lesions (aorta-iliac, femur-popliteal and outflow)
and chronic limb-threatening ischemia (Fontaine Grade Il and 1V).

A database was created with subsequent statistical analysis using «SPSS» software. Tests used: Chi-square, p-value, frequencies.
The chi-squared test was considered valid if the test statistic is chi-squared distributed under the null hypothesis, specifically
Pearson’s chi-squared test. If the null hypothesis that there are no differences between classes in the population is true, the test statistic
calculated from the observations follows a 2 frequency distribution. If the p-value is greater than alpha, then we have not rejected
the null hypothesis and assume that there is no significant difference between the two samples. We set the significance level at 0.05.

The study protocol was approved by the Commission on Biomedical Ethics of the Bukovinian State Medical University
(minutes of the Commission meeting No 4 from the 19.12.2023 year).

The theme of the complex research work «Development, justification and implementation of new approaches to the diagnosis
and treatment of some acute surgical diseases, prediction of their course and prevention of complications (state registration
number: 0121U110501, terms of execution: 01.2021-12.0225).

Results. ICU length of stay and total ventilation time were analyzed in the two groups. Both ICU and total ventilation times
were shorter with statistical significance in the hybrid approach group. Therefore, the use of hybrid revascularization contributes
to an accelerated stabilization of the patient’s condition. Therefore, the use of the hybrid vascular approach contributes to an
accelerated stabilization of the patient’s condition. This reduces the duration of treatment, the cost of treatment. So, hybrid
vascular approach is a promising way to treat limb ischemia. This approach needs further implementation in practice.

The novelty added by the manuscript to the already published scientific literature: Hybrid revascularization itself represents
arelatively new type of treatment for patients with multilevel atherosclerotic lesions. The analysis of the length of stay in the intensive
care unit of patients undergoing hybrid revascularization compared to classic surgical revascularization adds to the current literature.

Conclusions. ICU length of stay for patients with chronic limb-threatening ischemia and multilevel atherosclerosis, as well
as total mechanical ventilation time, is shorter with statistical significance when hybrid revascularization is used compared with
traditional vascular surgery.

Key words: Multilevel Atherosclerotic Lesions; Chronic Limb-threatening Ischemia; Hybrid Revascularizations; Length
of Stay; Intensive Care Unit.

Introduction
In 2010, it was estimated that > 200 million people
worldwide were living with peripheral arterial disease

death [10-13]. Without treatment, the risk of lower limb
loss in patients with chronic limb-threatening ischemia
is approximately 25 % at one year [14-16]. Chronic

[1-3]. This represents an increase of 23.5 % since 2000,
an increase thought to be largely due to aging populations
and the increasing prevalence of risk factors, particularly
diabetes mellitus [4-8]. Although chronic limb-threatening
ischemia is widely believed to be a growing global public
health problem, reliable epidemiologic data are extremely
limited [4, 9]. Chronic limb-threatening ischemia probably
represents < 10 % of all patients with peripheral arterial
disease, and those who undergo amputation for chronic
limb-threatening ischemia are at very high risk of premature
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limb-threatening ischemia represents the final stage of
atherosclerosis and is often associated with significant
cardiovascular morbidity, leading to high rates of mortality
from stroke and myocardial infarction [15, 17]. If risk
factors are not identified in time and comorbidities are
not managed, the prognosis is usually unfavorable with
a mortality rate of 20-26 % at one year from diagnosis
[17]. Data from a study of 574 patients with chronic
limb-threatening ischemia who had not undergone limb
revascularization showed that 31.6 % of patients died of
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cardiovascular causes and 23 % had major amputations
[18, 19].

A review of the literature shows that there is a lack
of objective data regarding the length of stay in the
intensive care unit (ICU) of patients treated with hybrid
revascularization for chronic limb-threatening ischemia
and multilevel atherosclerotic lesions compared to the
classical method of surgical revascularization [20-25].

The research hypothesis was: Patients treated with
hybrid revascularization for chronic limb-threatening
ischemia and multilevel atherosclerotic lesions will
have a shorter ICU stay compared to the classical
method of surgical revascularization. Thus, an analysis
of the ICU length of stay of patients undergoing
hybrid revascularization compared to classical surgical
revascularization would add to the current literature data.

The aim of the study. To analyze the impact of
hybrid revascularization ICU in the length of stay, and
on the overall ventilation time, for patients with chronic
limb-threatening ischemia, multilevel atherosclerosis and
high anesthesiology risk.

Material and methods. This study has a prospective,
superiority design with a study group (n=48) and a historical
control group (n=50) from 2010-2015. The objective of
the study was to compare the hybrid vascular approach
to the classical vascular surgical treatment of multilevel
atherosclerosis in patients with chronic limb-threatening
ischemia. The final endpoint was an improvement in
morbidity and mortality in the study group.

The volume of the study group was calculated using
the Muresanu formula.

The study was conducted at the Republican Clinical
Hospital. The control group was formed by selecting every
5" patient file after anonymization and codification of all
250 patients found in the hospital archive from the period
2010-2015.

Inclusion criteria: men and women, aged >50 y/o,
with multilevel atherosclerotic lesions and chronic
limb-threatening ischemia (Fontaine grades Il and IV,
Rutherford 4-6).

Exclusion criteria: presence of aortic infrarenal
aneurism >5.5cm, inoperable patients, terminal patients,
allergic to iodinated contrast material, presence of isolated
atherosclerotic lesions or absence of chronic limb-
threatening ischemia, refuse to sign informed consent,
non-compliant patients.

The study group enrolled all consecutive patients up
to n = 50 who met the inclusion criteria. These patients
underwent a hybrid approach combining open and
endovascular reconstruction. Of all 50 patients, 2 were
excluded because they did not show up for follow-up.
Follow-up was at 1 month and then at 3 months. ICU length
of stay and total ventilation time were analyzed.

A database was created with subsequent statistical
analysis using «SPSS» software. Tests used: Chi-square,
p-value, frequencies. The chi-squared test was considered
valid if the test statistic is chi-squared distributed under
the null hypothesis, specifically Pearson’s chi-squared
test. If the null hypothesis that there are no differences

between classes in the population is true, the test statistic
calculated from the observations follows a 2 frequency
distribution. If the p-value is greater than alpha, then we
have not rejected the null hypothesis and assume that there
is no significant difference between the two samples. We
set the significance level at 0.05.

The study protocol was approved by the Commission
on Biomedical Ethics of the Bukovinian State Medical
University (minutes of the Commission meeting No 4 from
the 19.12.2023 year).

The theme of the complex research work «Development,
justification and implementation of new approaches
to the diagnosis and treatment of some acute surgical
diseases, prediction of their course and prevention of
complications (state registration number: 0121U110501,
terms of execution; 01.2021-12.0225).

Results and discussion

Demographic data showed equal repartition among
men and women, without significant statistical difference
(x2=0.004, gl=1, p=0.952). The majority of patients were
men in both groups: 44 (91.7 %; CI 95 % [84.0-98.0])
in the study group and 46 (92.0 %; CI 95 % [84.0-98.0])
patients in the control group. The most frequent age
group among patients was 60-69 years: 21 (43.8 %; ClI
95 % [29.4-57.8]) in the study group and 28 (56.0 %; ClI
95 % [40.1-70.0]) patients in the control group. The next
frequent age group was 50-59 years: 17 (35.4 %; C1 95 %
[22.2-50.0]) in the study group and 13 (26.0 %; CI 95 %
[14.0-38.0]) patients in the control group. This data does
not show any significant statistical difference between
groups (x2=1.979, gl=3, p=0.577).

The most frequent comorbidity was arterial hypertension
with a higher rate in the study group—44 (91.7 %; CI 95 %
[83.3-98.1]) patients, whereas the control group showed 36
(72.0 %; CI1 95 % [59.1-85.1]) patients, that is a significant
statistical difference between groups (x2=6.317, gl=1,
p=0.012). The second most frequent comorbidity was the
ischemic heart disease, with a similar rate in both groups:
30 (62.5 %; CI 95 % [49.0-77.8]) in the study group and 32
(64.0 %; CI1 95 % [51.0-77.8]) patients in the control group,
without any significant statistical difference (x2=0.024,
gl=1, p=0.878). The third place among comorbidities was
chronic obstructive pulmonary disease, that was found
more frequently in the control group—32 (64.0 %; C1 95 %
[51.0-77.8]), compared to the study group — 23 (47.9 %;
Cl 95 % [32.6-62.7]) patients, but this did not show
a significant statistical difference (x2=2.573, gl=1, p=0.109).
Cerebrovascular disease, the fourth comorbidity analyzed
was identified approximatively at equal rates in both groups:
20 (41,7 %; CI 95 % [27,7-56,5]) in the study group, and
16 (32.0 %; CI 95 % [19.6-44.7]) in the control group,
without any significant statistical difference (x2=0.985,
gl=1, p=0.321). Diabetes mellitus was found also in
relatively equal proportions in each group: 17 (35.4 %; ClI
95 % [21.2-50.0]) —in the study group and 13 (26.0 %; ClI
95 9% [13.7-37.5]) patients in the control group, without any
significant statistical difference (y2=1.022, gl=1, p=0.312).

The most frequent anesthesiologic risk score, by ASA
grading scale, was ASA 3 (Severe systemic disease, that is
not incapacitating, mortality 1.8 %): 42 (87.5 %; Cl 95 %
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[76.5-95.9]) patients in the study group and 41 (82.0 %; Analyzing the ICU length of stay in the two groups,
Cl 95 % [72.0-92.0]) —in the control group, without any it was found that it was considerably shorter in the study
significant statistical difference between groups (32=0.571, group, with significant statistical difference (x2=18.897,

gl=1, p=0.450). gl=5, p=0.002) (Tab. 1).
Table 1
Intensive care unit length of stay
Study group Control group
Indicators n=48 n=50 p
Abs. P, % Cl1 95 % Abs. P, % Cl1 95 %
No stay 18 37.5 25.0-52.1 18 36.0 24.0-50.0
< 24 hours 28 58.3 43.8-72.9 15 30.0 18.0-42.0
25-48 hours 2 4.2 0.0-10.4 2 4.0 0.0-10.0 X2=18.897,
49-72 hours - - - 1 2.0 0.0-6.0 gl=5, p=0.002
3-5 days - - - 12 24.0 14.0-36.0
> 5 days - - - 2 4.0 0.0-10.0
Comparing the overall ventilation time between the two showed a shorter overall time on mechanical ventilation in
groups, a statistically significant difference was found which the study group (Tab. 2) (x2=14.519, gl=5, p=0.013).
Table 2
Overall time on mechanical ventilation.
Study group Control group
Indicators n=48 n=50 p
Abs. P, % Cl1 95 % Abs. P, % Cl1 95 %
No stay 36 75.0 62.5-85.4 24 48.0 34.0-62.0
< 24 hours 12 25.0 14.6-37.5 14 28.0 16.0-40.0
25-48 hours - - - 7 14.0 6.0-24.0 ¥X2=14.519,
49-72 hours - - - 3 6.0 0.0-14.0 gl=5, p=0.013
49-72 ore - - - 1 2.0 0.0-6.0
3-5 days - - - 1 2.0 0.0-6.0
In summary, both ICU and total ventilation times were well as total mechanical ventilation time, is shorter with
shorter with statistical significance in the hybrid approach statistical significance when hybrid revascularization is
group. Therefore, the use of hybrid revascularization used compared with traditional vascular surgery.
contributes to accelerated stabilization of the patient’s condition.
Therefore, the use of the hybrid vascular approach contributes Prospects for further research. Further studies
to accelerated stabilization of the patient’s condition. This is of the hybrid revascularization way effectiveness with
especially important in patients with comorbidities. In addition, a larger number of patients, improvement of the hybrid
it reduces the duration and cost of treatment. Thus, the hybrid revascularization way.
vascular approach is a promising way to treat limb ischemia.
This approach needs to be further translated into practice. Conflict of interest. The authors have no conflicts
of interest to declare.
Conclusion
ICU length of stay for patients with chronic limb- Funding Statement. This work received no external

threatening ischemia and multilevel atherosclerosis, as funding.
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TEPAJTHUN CYAUHHUN NIAXIJ CKOPOUY€E TEPMIHU NIEPEBYBAHHSI ITAI[IEHTIB 3 XPOHIYHOIO
3ATPO30I0 IEMIT KIHIIIBOK TA BATATOPIBHEBUM ATEPOCKJIEPOTUYHUM YPAKEHHSAM
V BIIIIJTEHHI THTEHCHUBHOT TEPATITT

C. Bapam’, A. I[ypxan', C. Manixa', B. Makcumwox?, /1. lomoposcoxuii®, @. Ipunuyx?®, P. Mapuyx®, T. Mapuyx*

Pecnyostikancbka kiaiHiyHa Jgikapas «Tumodeii Momusra»
(M. Knmunis, Pecny6utika MoJjosa)?,
BykoBUHCHKHIT JepKaBHHI MequuHUii yHiBepcuTer?, UepHiBenbKka o6acHa Kiiniuna jikapus®, Menquunuii nentp Angelholm?*
(YepuiBui, Ykpaina)

Pesrome.

XpoHiuHa imeMis, 110 3arpoXkye KiHI[iBII, € KIHIIEBOIO CTA/II€I0 aTEPOCKIICPO3y 1 4aCTO MOB’s13aHa 31 3HAYHOIO CEPLIEBO-CYANHHOIO
3aXBOPIOBAHICTIO, 1110 TIPU3BOMTH /10 BUCOKOTO PiBHs cMepTHOCTI. ['10puIHME MiXi/ MOEAHYE XipYpriuHi Ta eHI0BACKYISIPHI METOIH-
KH, sIKi 3a0€31euy0Th MaKCUMaJIbHy PEBACKY/SIPH3ALIiI0 OaraToOpiBHEBHX aTEPOCKICPOTHUHHX YPaXKeHb HIKHIX KIHIIIBOK, [IPU LLOMY
3 MEHILMM 9aCOM TIPOLIEAYPHU Ta MEHILIO TPABMATHYHICTIO MOPIBHSHO 3 KIACHIHUM MeTooM. OUiKyeThCs, 110 TPUBATICTh HepeOyBaHHs
Mali€HTIB y BIAIIICHH] IHTEHCUBHOT Teparii Oy/ie KOpOTIIOKO.

Meroro pociizkenHst OyB aHai3 3B’13Ky MK FOPHIHUM i X0J0M 1 TPUBATICTIO NepeOyBaHHs y BiIiICHHI IHTEHCHBHOI Teparii
HOPIBHSHO 3 KJIACHYHUM CYAMHHUAM XipyPri4HNAM ITiIX00M JJIs [TALI€HTIB i3 XPOHIYHOIO 3arpo3010 iieMil KiHI[iBOK, 6araropiBHEBHM aTepo-
CKJIEPO30M 1 BUCOKUM AQHECTE310JI0rYHIM PH3UKOM. [HIIIO0 KiHIIEBOO TOUKOIO € MTOPIBHSIHHS 3arajbHOI0 Yacy BEHTHJIALIT B IBOX rpyTax.

Marepian i MeToau qocTiKeHHs. Y JOCTIPKSHHI NOPIBHIOETHCS TPUBAJIICTh epeOyBaHHs y BiUIUICHH] IHTEHCUBHOT Teparii Ta
3aralibHUN Yac BEHTHIIAIIT MK JBOMA TPyIaMK — IPOCIIEKTHBHOO Ipymioro narientis (N = 48), siki oTpuMyBaiy ribpuaHy peBacKyJis-
pu3aiiro, Ta KOHTPOIBHOI rpyroto (N=50), siKy JTiKyBau KIACHYHOK PEBACKYIISIPU3ALIEr0 CyMH. BKITroueHi narienTy Manu 6araropis-
HEBI aTepOCKICPOTHYHI ypaxkeHHs! (a0pTalbHO-KIyOOBI, CTErHOBO-TIIAKOIIHHI Ta BUTIKAHHS) Ta XPOHIUHY iMIEMito, 110 3arpoxyBaja
kinuiskam (crynens I ta 1V 3a @oHTeiHOM).

CrBopeHo 6a3y JaHHX 3 MOAAIBIINM CTATUCTUYHHM aHAIII30M 3a JOIIOMOI0I0 Iporpamuoro 3abesneuents «SPSS». Bukopucrani
TECTH: Xi-KBaapaT, 3HAYCHHsI P, 9acTOTH. TecT Xi-KBaapar BBaYKABCs JIHCHHM, SIKIIO CTATHCTHKY Xi-KBaapaT PO3MOALICHO 33 HYJIbOBOO
rinore3o01o, 30kpemMa, 3a KputepieM xi-kBaapar [lipcona. SIkio HynbOBa rimoresa npo BiACYyTHICTh BiAMIHHOCTEH MK KilacaMH B I10-
HyJsiLii BipHa, TECTOBA CTATHCTHKA, 0OYKCIIeHa Ha OCHOBI CIIOCTEPE)KEeHb, BIAMOBIIAa€ PO3MOALTY 4acTOT 2. SIKI0 P-3Ha4eHHs Oiiblie
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3a asb(da, TO MU He BIIKMIAIH HYJIbOBY TilIOTE3y Ta MPUIYCKAIH, [0 HEMAE iICTOTHOI PI3HMII MIX JBOMa 3pa3KaMu. MU BCTaHOBIIIN
piBens 3HauymocTi 0,05.

[TpoToxon mocCimKeHHS 3aTBEP/KEHO KOMICieIo 3 6ioMean4HOol eTHKN ByKOBHHCHKOTO Aep>KaBHOTO MEAWIHOTO YHIBEPCHTETY
(mpotokon 3aciganns komicii Ne 4 i 19.12.2023 p.).

Tema KOMITIEKCHOT HAYKOBO-I0CIiTHOT poOoTH: «P0o3po0Ka, 00TpyHTYBaHHS Ta BIPOBAKEHHSI HOBHX ITiJIXO/IB 10 AIarHOCTHKH Ta
JIKyBaHHS JSSKHX TOCTPUX XipypriyHUX 3aXBOPIOBaHb, IIPOTHO3YBAaHHS iX 1epebiry Ta mpodilakTHKH yCKIIaHeHb (HOMEp JIepKaBHOI
peecrpanii: 0121U110501, tepminu Buxonanns: 01.2021-12.2025 pp.).

Bymo npoananizoBaHo TpHBaJicTh epeOyBaHHS y BIIIICHH]I IHTEHCHBHOI Teparril Ta 3aralbHUN 4ac BEHTWIAII] y ABOX Ipymax.
Sk BimineHHs IHTEHCUBHOI Tepartii, Tak i 3araJbHUI 4ac BeHTHIILIT Oy KOPOTIIMMH B TPYIIi TIOPHAHOTO MiIXOY 31 CTATHCTUYHOIO
3HauyIicTio. ToMy 3acToCyBaHHS riOpUIHOT peBACKYISIPH3aLIil CIpHsie IPUCKOpeHiit crabimizamii ctany xBoporo. Takum 4MHOM, BH-
KOPUCTaHHS TIOPHIHOTO CyIUHHOTO JOCTYITy CIPHSIE IPUCKOPEHiH cTabinmizanii crany xBoporo. Lle ckopouye TpHBamicTh JTiKyBaHHS,
BapTICTH JIiKyBaHHS. TakuM YHHOM, TIOPUAHUI CyANHHUH MiJIX1/ € IIePCIIeKTHBHUM CHOCOO0M JIIKyBaHHS imeMii KiHIiBok. Lleit mosix
noTpelye MOJaIbIIOT0 BIPOBAIKEHHS HA TIPAKTHIL.

HoBuHka, 1o1aHa pyKONHCOM JI0 BXe OITyOJIiKoBaHOT HayKOBOT JIiTepaTypu: cama ribpuaHa peBacKyisipr3alis € BiJHOCHO HOBUM
BHJIOM JIIKyBaHHS INAIIEHTIB 3 0araTopiBHEBUMH aTepOCKICPOTHIHUMH YPaKCHHSIMH. AHaJI3 TPUBAJIOCTI epeOyBaHHs MaIi€HTIB
y BiIJIiICHH] IHTEHCHBHOI Tepartil, IKUM IPOBOIMIIH T1OPHIHY peBacKyISIpHU3aIilo, MOPIBHIHO 3 KIIACHIHOIO XipyprivHOIO PeBacKyIIs-
pH3ali€lo, TOTIOBHIOE CyJacHi JIiTepaTypHi JaHi.

TpusamicTs nepeOyBaHHs y BiJIIeHH] IHTEHCUBHOI Teparii MaIieHTiB i3 XpOHITHOIO 3arpO3JIMBOIO IMEeMi€l0 KiHIIBKY Ta Oara-
TOPIBHEBUM aTEPOCKIIEPO30M, a TAKOXK 3araJIbHUI Yac MITYYHOI BEHTHIISLIT JISTEH € CTATHCTHYHO 3HAYMMO KOPOTIIMMH Y BHITAKax
3aCTOCYBaHHs TOPUAHOI peBacKy IIpH3allii HOPIBHSHO 3 KJIACHYHHUM CYJHHHHUM XipypPTridHUM ILITXOM.

Ku1rouoBi cj1oBa: GaratopisHesi arepockiepoTHYHI ypakeHHs; XPOHiuHa ileMis, 110 3arpoyKye KiHI[iBKaM; TiGpH/Ha peBacKy-

JISIpU3aLis; TPUBATICTH IepeOyBaHHs; BiIJUICHHS IHTEHCUBHOI Teparmii.
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